Reactive sulphur species in oxidative signal transduction.
Intense interest has been generated by the discovery that reactive oxygen species can function as intracellular second messengers. Reactive oxygen species have been implicated in diverse cellular processes, including growth factor signal transduction, gene expression and apoptosis. Additionally, there is evidence for proteins that are regulated by redox environment through the reversible oxidation of their cysteine residues. However, the direct reaction of reactive oxygen species with cysteine at physiological concentrations is generally a slow process, suggesting that intermediates are required to convey efficiently the oxidative stimulus. Here, we discuss the evidence that DSOs (disulphide-S-oxides) are formed from glutathione under oxidizing conditions and specifically modulate the redox status of thiols, indicating the existence of specialized cellular oxidative pathways. DSO inactivated glyceraldehyde 3-phosphate and alcohol dehydrogenases and released zinc from metallothionein and a zinc finger domain. In contrast, equivalent concentrations of H(2)O(2) showed minimal effect. The antioxidants ascorbate, NADH, trolox and melatonin were unable to quench DSO-induced oxidation. These findings support the paradigm of oxidative signal transduction and provide a general pathway whereby reactive oxygen species can convert thiols into disulphides.